METHOD OF MAKING A COMPOSITE CARTON 



BACKGROUND OF THE INVENTION 

1. Technical Field 

[0001] The present invention relates to a method of making a carton and more 
particularly to a method of making a composite carton from two or more separate cartons. 

2. Background Information. 

[0002] The desirability of packaging goods in cartons that are created from 
separate individual cartons or that can be separated into individual cartons is known. 
Typically, such cartons, which will be referred to herein as "composite cartons", are 
made using one of two methods. In the first method, a carton blank is constructed having 
tear lines in predetermined locations. The carton blanks are then folded to create a 
composite carton, which is filled with product. Tearing the carton along the tear line 
separates the composite carton into two or more discreet cartons. U.S. Patent Nos. 
3,677,458 to Gosling, 4,913,291 to Schuster, and 3,135,457 to Risucci disclose composite 
cartons that can be separated into individual cartons by separating the composite carton 
along a tear line. 

[0003] A second way in which a composite carton can be constructed is by 
joining discreet cartons together to produce a composite carton. U.S. Patent Nos. 
3,447,733 to Smith et al., 3,912,157 to Graser, 3,246,796 to Englander et al. and 
5,178,268 to Talley et al. disclose composite cartons that are constructed by joining 
discreet cartons together by various mechanisms. 

[0004] While these known methods of constructing composite cartons may 
have some desirable characteristics, there are associated disadvantages. A first 
disadvantage associated with previous methods of constructing composite cartons is that 
composite cartons are constructed one at a time along a production line. The significance 
of this "series" method of constructing composite cartons is that the overall production 



1 



speed of the associated product may be limited by the speed at which the carton 
construction machinery operates. 

[0005] A second significant disadvantage associated with known methods of 
constructing composite cartons is that such methods construct the composite cartons on 
the manufacturing line. Thus, once constructed, the composite cartons must be moved 
along the production line for further processing, such as being filled with products. Once 
filled, the composite cartons must be moved to a separate location for distribution. 

[0006] These two disadvantages of known methods of constructing composite 
cartons are significant because the production speed and hence production output of the 
product packaged in the composite cartons may be limited by the speed of the machinery 
used to create the composite cartons or move the composite cartons along the production 
line, instead of being limited by the production speed of the goods to be packaged 
therein. Additionally, because the cartons are constructed in series fashion, the carton- 
producing machinery must be integrated into the manufacturing process and thus the 
manufacturing process must include an additional step of moving the constructed cartons 
to a pallet or other mechanism for eventual movement to a distribution area. 

[0007] As shown by the above discussion, what is needed in the art is a 
method of constructing composite cartons that does not impede the product production 
line speed and that reduces the handling requirements necessary to move the filled 
cartons from the production line to the distribution processes. 

BRIEF SUMMARY OF THE INVENTION 

[0008] The present invention overcomes the disadvantages associated with 
known methods of making composite cartons by providing a method of simultaneously 
constructing a plurality of composite cartons on a common surface, which allows the 
plurality of composite cartons to be rapidly and efficiently removed from the 
manufacturing line and taken to the distribution processes. 

[0009] A plurality of first singular cartons in a predetermined array is 
positioned on an assembly surface, such as a pallet. Adhesive is deposited at one or more 
predetermined locations on each first singular carton in the array of first cartons on the 
assembly surface. A plurality of second singular cartons is positioned en masse in a 
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predetermined array adjacent to the array of first singular cartons on the assembly surface 
such that the adhesive at each adhesive location on each first singular carton contacts and 
bonds with a respectively corresponding second singular carton in the array of second 
singular cartons. The foregoing steps may be repeated a plurality of times. Suitable 
objects may be positioned between adjacent individual cartons such that the objects are 
held in position in the resulting composite cartons. 

[0010] In an embodiment of the present invention, adjacent individual cartons 
in the composite cartons are separable from each other without substantially degrading 
the structural integrity of either individual carton. 

[0011] In an embodiment of the present invention the individual cartons are 
filled with products such as beverage cans before being positioned on the assembly 
surface. The first and second individual cartons may be filled with identical or non- 
identical products. 

[0012] In an embodiment of the present invention, one or more detectors are 
used to detect the presence or absence of adhesive in the desired locations. Upon sensing 
the absence of adhesive at a location, additional adhesive may be applied or an alarm may 
be activated to alert operators of a possible malfunction. 

[0013] In an embodiment of the present invention, a plurality of composite 
cartons each comprised of a first singular carton adhered to a second singular carton 
adhered to a third singular carton is simultaneously constructed. A plurality of first 
singular cartons is positioned in a predetermined array of onto an assembly surface. 
Adhesive is applied at one or more predetermined adhesive locations on each first 
singular carton. A plurality of second singular cartons is positioned in a predetermined 
array adjacent to the array of first singular cartons on the assembly surface such that the 
adhesive at each adhesive location on each first singular carton contacts and bonds with a 
corresponding second singular carton. Adhesive is deposited at one or more 
predetermined locations on each second singular carton in the array of second singular 
cartons on the assembly surface. A plurality of third singular cartons in a predetermined 
array is positioned adjacent to the array of second singular cartons on the assembly 
surface such that the adhesive at each adhesive location on each second singular carton 
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contacts and bond with a corresponding third singular carton. The foregoing process 
steps may be repeated. 

[0014] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be understood that 
the detailed description and specific examples, while indicating preferred embodiments 
of the invention, are intended for purposes of illustration only and are not intended to 
limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] For a more complete understanding of this invention reference should 
now be had to the embodiments illustrated in greater detail in the accompanying 
drawings and described below. In the drawings, which are not necessarily to scale: 

[001 6] Fig. 1 is a perspective view of an individual carton that may be used in 
the present method to form a composite carton; 

[0017] Fig. 1A is a perspective view of the individual carton in Fig. 1 with an 
end open showing beverage cans inside the individual carton; 

[001 8] Fig. 2 is a composite carton of the type that can be produced according 
to the present invention; 

[0019] Figs. 3 and 4 are perspective views illustrating a divisible composite 
carton that can be made according to the present invention being separated into individual 
cartons; 

[0020] Fig. 5 A is a plan view of an embodiment of the present invention in 
which a robot is used to make the composite cartons; 

[0021] Fig. 5B is a side view of an embodiment of the present invention in 
which a crane and gantry system is used to make composite cartons; 

[0022] Figs. 6 through 17 are perspective drawings illustrating the method of 
making composite cartons according to the present invention; 

[0023] Fig. 18 is a side view of an embodiment of the present invention 
illustrating the use of elevating devices to maintain the supply of individual cartons and 
the composite cartons at a predetermined height; 
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[0024] Fig. 19A is a plan view illustrating an embodiment of the present 
invention in which a robot is used to construct a composite carton from three individual 
cartons; 

[0025] Fig. 19B is a side view of an embodiment of the present invention in 
which a gantry and crane system is used to make composite cartons from three individual 
cartons; 

[0026] Fig. 20 is a perspective view showing a composite carton that can be 
constructed from three individual cartons according to the present invention; 

[0027] Figs. 21 through 23 illustrate a method of making a composite carton 
from three individual cartons according to the present invention; 

[0028] Fig. 24 is a perspective view illustrating a composite carton that can be 
made according to the present invention from two separate individual cartons having an 
object between the discreet cartons; and 

[0029] Fig 25 is a perspective view illustrating a composite carton that can be 
made according to the present invention from three separate individual cartons having an 
object between each of the discreet cartons. 

DESCRIPTION OF THE INVENTION 

[0030] The present invention will now be described fully hereinafter with 
reference to the accompanying drawings, in which preferred embodiments of the 
invention are shown. This invention may, however, be embodied in many different forms 
and should not be construed as limited to the embodiments set forth herein. Rather, these 
embodiments are provided so that this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled in the art. It will be understood 
that all alternatives, modifications, and equivalents are intended be included within the 
spirit and scope of the invention as defined by the appended claims. 

[0031] Turning now to the accompanying drawings and initially to Fig. 1, an 
individual carton suitable for use in the present invention is shown generally at 10. The 
individual carton 10 typically includes a portion 11 capable of being opened to provide 
access to the goods packaged inside of the carton. The carton 10 may also include a 
detachable portion 12. 
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[0032] Fig. 1A shows the individual carton 10 with the portion 11 open to 
reveal a plurality of beverage cans 13 packaged inside of the carton 10. 

[0033] A variety of individual cartons can be used in the present invention to 
construct composite cartons having many different shapes and sizes. The present 
invention is therefore not limited to the use of particular individual cartons or to 
composite cartons having a particular shape or size. 

[0034] A composite carton for which the present invention is particularly 
suitable for constructing is the carton disclosed in U.S. Patent Application Publication 
No. U.S. 2002/0185499 Al, which is incorporated herein by reference and which is 
owned by the assignee of the present application. Because the present invention is 
particularly suited to manufacturing such composite cartons, the present application 
describes and illustrates the present invention using generally rectangular individual 
cartons. However, as previously mentioned, the present invention is not limited to use 
with rectangular individual cartons. 

[0035] Fig. 2 shows a composite carton 20 that can be made using the present 
invention. The composite carton 20 includes a first carton 23 joined to a second carton 
24. A cutout for use as a handle 21 may be provided on the first carton 23, the second 
carton 24, or on both the first and second cartons. The first carton 23 and the second 
carton 24 each have an opening portion 11 which, in the case of the illustrated composite 
carton 20, is comprised of a portion of the first carton and a portion of the second carton 
having tear lines that can be separated to allow access to the products in the first and 
second cartons. 

[0036] As illustrated in Fig. 3, the present invention may be used to produce a 
composite carton 20 in which the first carton 23 is separable from the second carton 24. 
While there are many ways to create such separation, one such way illustrated in Fig. 3 
includes the provision of a finger hole 22 in the first carton 23 and in the second carton 
24. As shown in Fig. 4, the first carton 23 may be separated from the second carton 24 
by pulling the first carton away from the second carton. 

[0037] Fig. 5A illustrates one embodiment of constructing composite cartons 
20 according to the present invention, including a supply of first cartons 25, a supply of 
second cartons 26 and a robot 30 having a robot arm 31. The robot 30 is capable of 
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moving a plurality of first cartons 23 from a supply of first cartons 25 to an assembly 
surface 28 whereat a plurality of composite cartons 20 will be constructed according to 
the present invention and as described below. The robot 30 should also be capable of 
moving a plurality of second cartons 24 from the supply of second cartons 26 to the 
assembly surface 28. 

[0038] As used herein, the words "assembly surface" do not necessarily refer 
to a solid surface but rather to a location capable of supporting a plurality of composite 
cartons 20 as they are constructed. The assembly surface 28 may consist of a solid 
surface such as a floor; however, the assembly surface 28 may also consist of surfaces 
such as a conveyor belt, conveyor rolls 27 as depicted in Fig. 5A, pallets as depicted in 
Fig. 5B, or supporting chains, as is known in the art. 

[0039] Fig. 5B illustrates another embodiment of the present invention having 
a gantry 40 supporting a traveling crane 41 under operation of a controller 42. Gantry 
supported travelling cranes and associated controllers are well known in the art. In this 
embodiment, a supply of first cartons 25 is provided on a pallet 29 supported by an 
elevating mechanism 33 of a type that is known in the art. A supply of second cartons 26 
is also supported on an elevating mechanism 33. A pallet 29 provides the assembly 
surface 28 on which the composite cartons will be constructed according to the present 
invention as described below. 

[0040] Also depicted in Fig. 5B is a glue applicator 32 and a glue detector 45. 
For simplicity, only one such glue applicator and one such glue detector is depicted; 
however, in practice a plurality of glue applicators 32 or glue detectors 45 may be used. 
The glue applicators 32 may be stationary or may advantageously be mounted on a 
travelling glue applicator mechanism 46 that is adapted and positioned to allow the glue 
applicator 32 or glue applicators 32 to move or "sweep" over the assembly surface 28 in 
order to efficiently deposit adhesive at adhesive locations 43 as described below. 
Because glue applicators and travelling glue applicator mechanisms are known in the art, 
their structure and operation are not described in detail herein. One such known glue 
applicator that is suitable for use in the present invention is the P904 Glue Delivery 
applicator manufactured by W.H. Leary Co., Inc. in Mokena, Illinois. 
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[0041] Figs. 6 through 17 illustrate the construction of composite cartons 
according to the present invention. It should be understood that the present invention 
may be implemented using a robot system similar to that depicted in Fig. 5A, a gantry 
and travelling crane system similar to that depicted in Fig. 5B, a stationary or rotating 
crane system, or any other apparatus capable of performing the disclosed method. The 
present invention is not, therefore, limited to being implemented by any particular 
apparatus, or even by an apparatus. 

[0042] A suitable robot for performing the present invention may be obtained 
by any one of a number of known robot manufacturers through any one of a number of 
known robotics integration companies. One robotic system suitable for use in the present 
invention is the FANUC M-410i HW Robot with System R-J3 Controller, which is 
manufactured by FANUC Robots North America, Inc. of Charlotte, North Carolina, and 
which maybe integrated by T-Tek Material Handling, Inc. of Montgomery, Alabama. 

[0043] Turning now to Fig. 6, a plurality of first cartons 23 are positioned 
from the supply of first cartons 25 onto an assembly surface 28, which is a pallet 29 in 
Fig. 6. The plurality of first cartons 23 may be positioned on the assembly surface 28 in 
any desired arrangement or array; however, a particularly desirable array for positioning 
the first cartons 23 when the present invention is employed to construct the composite 
cartons described in U.S. Patent Application Publication No. U.S. 2002/0185499 Al on a 
pallet 29 is depicted in Fig. 6. In this array, sixteen first cartons 23 are positioned onto 
the pallet 29 in such a way as to leave a void 44 in the center of the plurality of first 
cartons 23. While not required in the present invention, the void 44 is particularly useful 
in that it may facilitate handling of the cartons by apparatus such as "hi-jaws", cranes, 
robots and the like in which a portion of the apparatus is inserted into the void to provide 
a solid surface against which the apparatus forces the cartons to hold the plurality of 
cartons on such apparatus during handling operations. 

[0044] An adhesive 34 such as glue is deposited on each first carton at one or 
more predetermined adhesive locations 43 on each first carton 23. The number of 
adhesive locations 43 and the amount of adhesive 34 deposited on each first carton 23 
will vary depending upon such factors as the types of materials comprising the first 
carton and second cartons, the weight and type of goods contained in the first carton 23 
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and the second carton 24, whether it is desirable for the first and second cartons to be 
separable, and other factors as may be desired. It has been determined that a particularly 
advantageous number of adhesive locations 43 for constructing the composite cartons 
described in U.S. Patent Application Publication No. U.S. 2002/185499 Al when used to 
package 12 oz. beverage cans is fourteen adhesive locations 43 on each first carton 23. 

[0045] In a typical glue dispensing apparatus, the amount of glue deposited on 
a particular surface such as a first carton 23 is determined by such factors as the length of 
time that glue flow is provided to the glue applicator, which is typically controlled by use 
of a solenoid, the length of time that the travelling glue applicator mechanism remains 
positioned near each first carton 23 applying glue, the pressure and flow rate of the glue 
in the glue applicator, and the type of glue used. Control of these factors to achieve a 
desired amount of glue deposited on each first carton is within the skill of those of 
ordinary skill in the packaging art. 

[0046] The amount of adhesive applied to each first carton 23 is governed by 
whether it is desired to produce a composite carton in which the first carton 23 is not 
easily separable from the second carton 24 or whether it is desirable that the first carton 

23 is easily separable from the second carton 24. If it is desired to produce a composite 
carton in which the individual cartons are not easily separable, then sufficient glue should 
be deposited at each adhesive location 43 to ensure that the first carton 23 does not 
separate from the second carton when the two cartons are pulled outwardly away from 
each other without tearing the individual first carton 23 or second carton 24. If, on the 
other hand, it is desired that the first carton 23 be easily separable from the second carton 

24 then the amount of glue deposited at each predetermined adhesive location 43 should 
be sufficient to ensure that the first carton 23 remains securely adhered to the second 
carton 24 when the composite carton is lifted by either the first carton 23 or the second 
carton 24 and also remains securely adhered during normal handling of composite carton 
by distributors and end users. At the same time, however, in order to produce composite 
cartons 20 in which the first carton 23 is separable from the second carton 24 it is 
necessary that the amount of glue deposited at each adhesive location 43 does not 
materially degrade the integrity of either the first carton 23 or the second carton 24 when 
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the first carton 23 is urged away from the second carton 24 by an end user of the 
composite carton 20. 

[0047] It has been discovered that when using the present invention for 
constructing the composite cartons described in U.S. Patent Application Publication No. 
2002/185499 Al, satisfactory results are achieved using fourteen .2 inch diameter glue 
deposits on each first carton 23 producing sufficient adhesion to require from 20 pounds 
to 22 pounds of outward force by an person separating the individual cartons using the 
finger holes 22 or approximately 60 pounds of separation force to separate the first carton 
23 from the second carton 24 when such separation force is exerted by a centrifuge 
testing apparatus. 

[0048] When using the present invention to construct composite cartons 
similar to those described in U.S. Patent Application Publication No. 2002/185499 Al 
but comprising three individual cartons containing 8 ounce beverage containers instead of 
two individual cartons containing 12 once beverage containers, glue deposits should 
produce sufficient adhesion between adjacent individual cartons to require from 
approximately 22 pounds to 26 pounds of outward force by an person separating the 
individual cartons using the finger holes 22 to achieve separate of the individual cartons. 

[0049] It will be recognized by those in the art that the desired separation 
force will vary according to such factors as the weight of each filled carton and the carton 
materials used. Twenty point paperboard has proven a satisfactory carton material for 
constructing composite cartons described in U.S. Patent Application Publication No. 
2002/185499 Al according to the present invention. 

[0050] As is known to those in the packaging art, there are two primary types 
of glue that could be employed in the present invention. One type of glue is a hot melt 
glue. Hot melt glue is typically employed in production processes because it sets 
relatively quickly and, at least with respect to paperboard or cardboard cartons, does not 
typically bond too deeply with the carton fiber material. A second type of glue that could 
be used is a cold set glue. Cold set glues require more time in which to set than hot melt 
glues but typically cold set glues form stronger bonds with the fibers of paperboard or 
cardboard cartons. 
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[0051] It has been discovered that the use of a cold set glue may be more 
advantageous than use of a hot melt glue when using the present invention to construct a 
composite carton 20 in which it is desired that the first carton 23 is easily separable from 
the second carton 24 by an end user of the composite carton 20. It is believed that the 
cold set glue forms stronger bonds between the first carton 23 and the second carton 24 
than would be formed by the use of hot melt glue. 

[0052] It has also been discovered that providing one or more cuts 47 in the 
carton materials at the adhesive locations 43 may increase adhesion between adjacent 
cartons. 

[0053] A suitable adhesive for use with the present application may be 
obtained by any one of a number of known adhesive manufacturers. A particularly 
suitable adhesive for this application is adhesive product 118-60 manufactured by The 
Reynolds Company of Greenville, South Carolina, which contains one or more of the 
following substances as major ingredients: polyvinyl acetate, ethylene vinyl acetate, 
polyvinyl alcohol and acrylic copolymer. 

[0054] The number of the adhesive locations 43 is dictated primarily by 
whether it is desired to produce a composite carton 20 in which the first carton 23 is 
easily separable from the second carton 24 or in which the first and second cartons are 
not easily separable. Specifically, adhesive locations 43 should be selected and spaced 
such that when the first carton 23 is separated from the second carton 24, the cartons 
separate without tearing or otherwise significantly impairing the structural integrity of 
either the first carton 23 or the second carton 24. It is understood and acceptable, 
however, that some surface tearing of the first carton 23 or the second carton 24 may 
occur during separation and such fiber tearing is acceptable as long as such tearing does 
not substantially impair the overall structural integrity of either the first carton 23 or the 
second carton 24. 

[0055] In recognition of the fact that glue applicators 32 may become 
clogged, empty or otherwise fail to properly deposit the desired amount of adhesive at 
each adhesive location 43, one or more glue detectors 45 may advantageously be 
employed in the present invention to detect the presence or absence of adhesive at each 



11 



adhesive location 43 immediately after application of the adhesive on a plurality of first 
cartons 23. 

[0056] Many types of suitable glue detectors are known in the art. For 
simplicity of illustration, only a single stationary glue detector 45 is illustrated. As is 
known, however, a plurality of glue detectors may be used and moving glue detectors 
may be used. A particularly advantageous arrangement of glue detectors is to collocate a 
glue detector with each glue applicator 32 as such glue applicators move across each first 
carton 23. 

[0057] One advantageous type of glue detector 45 utilizes one or more lights 
directed over all of the adhesive locations 43 such that glue containing material reactive 
to such light is made to react in the presence of the light such that one or more ultraviolet 
sensors of the type that is known in the art may detect the presence or absence of such 
adhesive. A suitable glue detection system for use in the present invention is the LDu- 
455 sensor that may be obtained from W. H. Leary Co., Inc. in Mokena, Illinois. 

[0058] A controller 42 may advantageously be operatively connected to the 
glue detector 45 and the travelling glue applicator mechanism 46 such that when the 
absence of glue at any adhesive location 43 is detected, additional glue would be 
deposited at such location or an alarm may sound to inform operators of a potential 
problem with the glue dispensing system or a particular glue applicator 32. 

[0059] Turning now to Fig. 7, a plurality of second cartons 24 is positioned 
from the supply of second cartons 26 adjacent to the plurality of first cartons 23 on the 
assembly surface 28. The adhesive 34 previously deposited on each first carton is 
thereby positioned between the first cartons 23 and the second cartons 24 on the assembly 
surface 28. Although the first and second cartons need not contain products to construct 
a composite carton according to the present invention, it is often desirable for first and 
second cartons to contain products before being positioned on the assembly surface so 
that the weight of the products can enhance contact between the second cartons 24 and 
the first carton 23 and thereby facilitate setting of the adhesive 34 between the adjacent 
cartons. 

[0060] It should be noted in Fig. 7 that a plurality of second cartons 24 are 
positioned on the plurality of first cartons 23 such that each second carton 24 is 
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coextensive with a corresponding first carton 23. While this is often desirable, it is not 
absolutely required for performance of the present invention. It should also be noted in 
Fig, 7 that the plurality of second cartons 24 is positioned on the plurality of first cartons 

23 in a manner as to preserve the void 44. 

[0061] Turning now to Fig. 8, an additional plurality of first cartons 23 is 
positioned from the supply of first cartons 25 adjacent to the plurality of second cartons 

24 on the assembly surface 28. No adhesive is positioned between the plurality of second 
cartons 24 and the additional plurality of first cartons 23 in the assembly surface 28. 

[0062] After the additional plurality of first cartons 23 is placed adjacent to 
the plurality of second cartons on the assembly surface 28, adhesive 34 is deposited at 
predetermined adhesive locations 43 on each first carton 23 in the additional plurality of 
first cartons 23. 

[0063] It should be noted in Fig. 8 that the additional layer of first cartons 23 
is adjacent to the layer of second cartons 24 previously positioned on the assembly 
surface 28; however, the first cartons 23 in the additional layer of first cartons are not 
coextensive with the adjacent second cartons 24. While the first cartons 23 in the 
additional layer of first cartons could be positioned such that all cartons are coextensive 
with the adjacent cartons, it has been found that varying the positioning of layers of first 
and second cartons on a pallet 29 contributes to increased pallet stability. Specifically, it 
has been discovered that positioning subsequent layers of first cartons 23 on a pallet 29 
such that the additional layers of first cartons are offset 90° about an imaginary vertical 
axis located in the center of the void 44 from the previously deposited layer of first 
cartons, and then positioning subsequent layers of second cartons 24 to be coextensive 
with the subsequent layers of first cartons 23, is particularly advantageous. This 
arrangement is referred to herein as a "pinwheel" arrangement and is depicted in Figs. 6 - 
18. 

[0064] Adhesive 34 is then deposited at preselected adhesive locations 43 on 
each first carton 23 in the additional layer of first cartons 23. 

[0065] As illustrated in Fig. 9, an additional layer of second cartons 24 is 
positioned adjacent to the additional layer of first cartons 23 on the assembly surface 28 
such that the adhesive 34 that was previously deposited at adhesive locations 43 on each 
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first carton 23 of the additional layer of first cartons is thereby contained between the 
additional layer of second cartons 24 and the additional layer of first cartons 23. 

[0066] Figs. 10 through 17 illustrate the repetition of the previously described 
process of constructing composite cartons on an assembly surface 28. While the 
aforedescribed process can be repeated as many times as desired, it has been found that 
when constructing composite cartons such as those disclosed in U.S. Patent Application 
Publication No. U.S. 2002/0185499 Al on a pallet, it is advantageous to cease the 
process steps of the present invention for a particular pallet when twelve layers of 
individual cartons, six layers of first cartons 23 adhered to six layers of second cartons 
24, have been positioned on the pallet 29, as illustrated in Fig, 17. Fig. 17 also indicates 
the resulting pinwheel configuration. This twelve-layer "pinwheel" arrangement has 
been found to result in satisfactory pallet stability during transit of the loaded pallet 29. 

[0067] Referring now to Fig. 18 and Fig. 5B, it will be observed that 
elevating mechanisms 33 may be employed in the present invention to control the loading 
and unloading positions of the supply of first cartons 25, the supply of second cartons 26, 
and the assembly surface 28. Such elevating mechanisms are known in the pallet loading 
art and are typically controlled by operation of a controller 42, which is electrically 
connected to each elevating mechanism 30 as well as to the crane 41 or robot 30 (in the 
embodiment in which a robot is used instead of a crane). Use of elevating mechanisms 
33 is advantageous in that elevating mechanisms 33 maintain the position of the next 
available layer of first cartons 23 and second cartons 24 at a constant position relative to a 
reference point, which may be the gantry 40, the robot 30, the floor upon which the 
elevating mechanisms are located, or some other desired reference point. An elevating 
mechanism 33 may also be used to adjust the assembly surface 28 to ensure that first and 
second cartons are deposited on the assembly surface 28 at a constant location relative to 
an external reference point. It should be understood while the elevating mechanisms 33 
are illustrated with respect to the embodiment of the present invention in which a gantry 
and travelling crane apparatus are used, elevating mechanisms 33 may also be used in 
embodiments of the present invention in which a robot 30 or a stationary crane or any 
other carton handling apparatus is used. 
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[0068] Those in the art will recognize that the use of known squaring bar 
mechanisms for positioning cargo on pallets may be advantageously employed in the 
present invention to stabilize the individual cartons on the supply pallets or to stabilize 
the composite cartons on the assembly surface pallet. 

[0069] Also illustrated in Figs. 18 and Fig. 5B is that the glue applicator 32 or 
glue applicators 32 can advantageously be moved between an operating position 
illustrated in Fig. 5B and a nonoperating position illustrated in Fig. 18 in which the glue 
applicator 32 is positioned so as not to interfere with the positioning of first and second 
cartons on the assembly surface. If glue detectors are also used, then such detectors may 
be collocated on the traveling glue applicator mechanism 46 or may be stationary. 

[0070] Figs. 19A and 19B illustrate an embodiment of the present invention 
in which a plurality of composite cartons 20 are produced from a supply of first cartons 
25, a supply of second cartons 26, and a supply of third cartons 51. As with the 
previously described embodiments of the present invention, the embodiment illustrated in 
Figs. 19A and 19B may utilize a robot 30, a travelling crane 41, or other apparatus 
suitable for positioning a plurality of cartons from respective carton supplies onto an 
assembly surface 28, which may be a conveyor 27, a pallet 29, a chain or other surface 
capable of supporting the cartons and products contained therein. 

[0071] Fig. 20 illustrates a composite carton 20 produced according to the 
embodiment of the invention illustrated in Figs. 19A and 19B. The composite carton 20 
illustrated in Fig. 20 includes a first carton 23 which is adhered to a second carton 24 
which is adhered to a third carton 50. While not specifically illustrated, the first carton 
23 and the third carton 50 may be separable from the second carton 24 in the same 
manner as described above. 

[0072] As illustrated in Figs. 21 through 23, a composite carton 20 having 
three individual cartons may be constructed by positioning a plurality of first cartons 23 
from the supply of first cartons onto an assembly surface 28, which may be a pallet 29. 
Adhesive is applied at predetermined adhesive locations 43 on each of the first cartons 23 
on the assembly surface 28. 
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[0073] A plurality of second cartons 24 is positioned adjacent to the plurality 
of first cartons 23 on the assembly surface 28. Adhesive is then applied at predetermined 
adhesive locations 43 on each second carton 24 on the assembly surface 28. 

[0074] A plurality of third cartons 50 is positioned from the supply of third 
cartons 51 adjacent to the plurality of second cartons 24 on the assembly surface 28. 

[0075] As described above, successive carton layers positioned on the 
assembly surface 28 may be coextensive with or not coextensive with carton layers 
previously deposited on the assembly surface. Also as discussed above, a glue detector 
45 may be used to detect the presence or absence of adhesive at each adhesive location 
43. 

[0076] The process described above may be repeated a plurality of times. If 
the invention is used to construct the composite carton 20 of the type described in U S 
Patent Application No. U.S. 2002/0185499 Al, then the individual cartons may be 
advantageously positioned on the assembly surface 28 in the pattern illustrated in Figs. 
21 through 23, which includes a void 44 and respective layers of first cartons 23, second 
cartons 24, and third cartons 50. The pinwheel arrangement of successive layers of 
composite cartons 20 that was illustrated in Figs. 6 through 17 with respect to composite 
carton having only a first carton 23 adhered to a second carton 24 may also be used when 
constructing composite layers having a first carton 23 adhered to a second carton 24 
adhered to a third carton 50. 

[0077] As indicated in Fig. 24 and Fig. 25, the present invention may be 
utilized to create a composite carton in which an object 52 is positioned between a first 
carton 23 and a second carton 24 or to produce a composite carton 20 in which an object 
52 is positioned between a first carton 23 and a second carton 24 and between a second 
carton 24 and a third carton 50. 

[0078] While the present invention is not restricted to use with any particular 
object 52, objects selected for use in the composite cartons of the present invention 
should be of a size and shape relative to the first, second and third cartons so as not to 
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interfere with the integrity of the composite carton and so as not to interfere with the 
separation of individual cartons the composite cartons constructed are the separable type. 
Objects selected for inclusion in the composite carton should also be able to withstand the 
weight of the cartons and their contents during construction of a plurality of cartons and 
during shipment and handling by the ultimate end user of the composite cartons. 
Particularly suitable objects 52 for use in the present invention include CDs, DVDs, 
printed materials and promotional materials. 

[0079] The method of constructing a composite carton illustrated in Fig. 24 is 
the same as previously described with respect to Figs. 6 through 17 except that a plurality 
of objects 52 are positioned on each first carton 23 before a plurality of second cartons 24 
are positioned adjacent to the first cartons 23. The objects 52 can be placed on the first 
cartons 23 at predetermined positions selected so as not to interfere with the 
predetermined adhesive locations 43, in which case the objects are held between the first 
cartons 23 and the second cartons 24 by factional engagement with the first and second 
cartons that are adhered to each other. Alternatively, the objects 52 may be placed on one 
or more adhesive locations 43 on the first cartons 23 in order to adhere the objects 52 to 
the first cartons 23. In the event that the later embodiment is utilized, the adhesive used 
should be selected so that the objects 52 can be easily separated from the first cartons 23. 

[0080] The method of constructing composite carton 20 illustrated in Fig. 25 
is identical to the method described with respect to Figs. 19 through 23 with the 
exception that an object 52 is placed adjacent to each first carton 23 on the assembly 
surface 28 prior to the plurality of second cartons 24 being placed adjacent to the first 
cartons 23 on the assembly surface and an object 52 is placed adjacent to each second 
carton 24 on the assembly surface 28 prior to the plurality of third cartons 50 being 
positioned adjacent to the second cartons 24. As previously described, the objects 52 
may be placed on the first cartons 23 or the second cartons 24 at locations in which they 
do not interfere with the predetermined adhesive locations or, alternatively, in locations 
corresponding to one or more of the adhesive locations 43. 
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[0081] As is apparent from the discussion above, the present invention 
advantageously provides a method of simultaneously constructing a plurality of 
composite cartons and of constructing such composite cartons on an assembly surface 
such as a pallet that facilitates the easy and efficient movement of composite cartons and 
the products therein away from the manufacturing line and into the distribution process. 

[0082] It will be readily understood by those persons skilled in the art that the 
present invention is susceptible of broad utility and application. Many embodiments and 
adaptations of the present invention other than those herein described, as well as many 
variations, modifications and equivalent arrangements, will be apparent from or 
reasonably suggested by the present invention and the foregoing description thereof, 
without departing from the substance or scope of the present invention. Accordingly, 
while the present invention has been described herein in detail in relation to its preferred 
embodiment, it is to be understood that this disclosure is only illustrative and exemplary 
of the present invention and is made merely for purposes of providing a full and enabling 
disclosure of the invention. The foregoing disclosure is not intended or to be construed to 
limit the present invention or otherwise to exclude any such other embodiments, 
adaptations, variations, modifications and equivalent arrangements. 
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